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See also Checa-Garcia et al. (2016) ERL
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DISCREPANCY BETWEEN RADIATION
BUDGET & OCEAN HEATING

Ocean heat content trend (H,) and TOA flux (N) (Wm®)
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WHERE IS THE HEAT GOING?
NEW ESTIMATES OF SURFACE ENERGY FLUX
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Net surface downward energy flux (Wm~2)
Liu et al. (2015) JGR
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WHERE IS THE HEAT GOING? ®reading
CHANGES IN SURFACE ENERGY FLUX

2001-2008 - 1986-2000
Surface

* Changesin energy

TR, fluxes 1986-2000 to
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)» * Surface energy flux
dominated by
atmospheric transports

Reconstruction

* Contrasting model
pattern of change,

E realistic? e.g. He &
<Et Soden (2016) J. Clim
* Are reanalysis
transportsreliable?
Liuetal. (2015) JGR NN I W/m?

-20 -12 -4 4 12 20 6
LIMITLESSPOTENTIAL | LIMITLESS OPPORTUNITIES | LIMITLESSIMPACT


http://journals.ametsoc.org/doi/pdf/10.1175/JCLI-D-14-00597.1
http://journals.ametsoc.org/doi/pdf/10.1175/JCLI-D-14-00597.1
http://journals.ametsoc.org/doi/pdf/10.1175/JCLI-D-14-00597.1
http://journals.ametsoc.org/doi/pdf/10.1175/JCLI-D-14-00597.1
http://journals.ametsoc.org/doi/pdf/10.1175/JCLI-D-14-00597.1
http://onlinelibrary.wiley.com/doi/10.1002/2015JD023264/full

UPDATED OBSERVED ENERGY
BUDGET ASYMMETRY

Southern Hemisphere Northern Hemisphere
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Updated from Loeb et al.

0.35 PW f i ﬁ (2016) Clim. Dyn. For 2000-
@ Top of atmosphere 2015 based on Liu et al.
0.23 PW ' (2015) JGR

see also Stephens et al. (2016)

* Observed inter-hemispheric imbalance in Earth's energy budget

* Use asymmetric ocean heating observed by Roemmich et al. (2015)
Nature Climate and Purkey & Johnson (2010)

 Derive implied ocean heat transport: smaller that Loeb et al. (2015)
and Frierson et al. 2013 (0.44 PW) —unrealistically so?
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CONCLUSIONS BB iy

* Heating of Earth continues at rate of ~0.6-0.8 Wm~2

* Manifest as positive imbalance in Southern Hemisphere
» Variability from radiative forcings & ocean internal changes

* What are pathways/mechanisms for ocean heat uptake?

* Toward reconciled ocean heating & radiation budget changes
e are realanysis energy transports reliable?
 do climate models capture internal variability & coupling?

* Do feedbacks amplify/extend hiatus/surge events?
* e.g. Brown et al. (2016) J. Clim ; Kosaka and Xie (2013) Nature, etc

See also posters on:

Chunlei Liu: The DEEP-C surface and TOA energy budget reconstruction
Peter Hill: Clouds, radiation and precipitation in west Africa (DACCIWA project)
See DEEP-C website for data and links to journal paper:

http://www.met.reading.ac.uk/~sgs02rpa/research/DEEP-C.html 8
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